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(54) METHOD AND APPARATUS FOR PROJECTION EXPOSING 
(57)Abstract: 

PURPOSE: To improve the resolution exceeding the 
diffraction limit by emitting the light from a light source 
to a mask, diffracting the pattern of the mask, diffracting 
the diffracted light through a projection optical system, 
and reproducing the pattern on a sample to be exposed. 
CONSTITUTION: A mask 1 is inserted between a 
projection optical system 2 and diffraction gratings A, B, 
and a diffraction grating C is inserted between the 
system 2 and a wafer 4. In this case, the gratings A, B, C 
are simultaneously phase gratings. The light R 
perpendicularly incident to the mask 1 is diffracted to 
zero order diffracted light RO, + primary diffraction light 
R1 and - primary diffracted light RV on the mask 
surface. The light RO arrives at a point AO on the grating 
A, and the light diffracted in the - primary direction is 
diffracted to + primary direction at the point BO on the 
grating B. Thereafter, it is diffracted at the point CO on 
the grating C via the left end of the pupil 3 in ± primary 
direction, and arrived at two points Q, P on the image surfaces 
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^iS^S^t^go 

^ct ^nm t-r^ m^^m s Mm(om^m^^mo 

leliJf ^ n;rc7l60^mc cfc a«®ifi^T* V X ^ / ^ - > 

<or^^^ ±iBvx^t¥mc. ±a'=7x^«A>e»jmfcm 

A/'(l.42-NA) SP1<AXNA 

2O0«f«?(o?srajswP2. m3(ommm^(o^mm 

1/P3 = 1/P 2-1/ (M • P 1) 

(Z3-Z 2) /P 2= (Z3/M+Z 1 • M) /P 1 

So 



&r;±iBS3<oiHj»f«^(^siaBffia. ±iBSio 

I51»f»^. ±IE«2cD|5iJfrlS^. 2&tf±i5»3<OlsI»f« 

[IS*^ 1 1 ] mJiea 2 <OlsJifr«^^D^F^^ W p 2 ti. 
P 2<1/ (1-2 • NA/M) 

im^mi 2] flijiBm2;Ra'^3coiEji?f«^«. (iiffite 

im^m 1 3] b5es 1 (o^m»=¥'ti. ^.n^^Fx:^^ 
m^m 1 4 ] hoibs^^cbuib^ i o:>^m^'j'(omc, 
2 ^ z 1 • N Ao^ I <omyt/<^->^Sif^ tt^ 

ic. HU^'7X^O^±X{±ltTJc. ■=7Xt5'±<D_LIB^l 

m^tifcmytmm^mwLtxmMLxnftt^f^^. t>L 

^m^m 5 iBitP)ig^g^73?io 

mm^Byt^^.<Dtmi^mi)\ m±x<o±mmm^'P(o 
mmy5iktmm^y3m(om^^^t:i.x^ m^^t^^ 
^oicf^mmjE^nx^^^^ct^nmt'r^m^msm 

im^mi 6] mE-^Ts^it. mmmm^iyyh^x^ 

m^mi 7] msrrx^it. mBmi<omtfr^(om 

^ct ^wwitr^m^m 5 iBS<os^s^>j 
im^mi 8] B9ffivxi5^«, tolas 1 oiEisHs^oH 

<DNAi&. 

0.5<NA<n/2 

tii«^2 0] ^S^^Lfc&SAO^iSrvx^X-r- 
PSN A. ffl/jN^M : 1 <0S]K3t¥IS^^'r^S^S^ 
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A) <p i<A/NA) (omi^vm^^^u ±Bm 
ti3*3S 2 1 ] ±mm I. mz Rum s <o^m»^<om 

1 3= 1>/(M • P I )+ 1 /'P 2 

im^mz 2] ±mm i o^ms^. ±iE^2coiHi}ff» 

&tf±te^3<0lEl»f»^O*SS^M. ±ffi^l<D 

m^mz 3] ^mm&tm^ i (o^m^^<omic. 

«i£2 • N A • Z 1 cOjS^/^^-V:S:Wr^*\ 

^nytt^wm^mr^ct^^mtr^mmmz om 

COOO 1] 
COOO 2] 

csa^^DStBi L s I momi^m^commmRumiiFm 

a!gl/:yXcoMpa (na) JcRtkP^^fctt. SKS 
COOO 3] X. iS/jNS:^S5fe^cO»^:S:^^^C[^± 



ULS I 'Jvy-^^/^ftjetoSSr. ^3 4H/)^ 

€>»4 9M (1^-YxvX7;f-^AaTlK 1 9 9 4^. 

3 7#. ^9^. S8 5 3MA>em8 5 9H (196 8 

tc»L:c,tiTv>^o ii*o3^oioo:;^rSJi. zr> 

art) T?SiHc«SBa^;g:«^-:>ox:^^-wrSfeO 
T% 1^*i:^<^iS±0^l«i=^/^^-v<DS:tafet>-li:ic 

^X^^ilia^-^. WRIT'S 2 <0«^/^^—>i:m^:5 
^ 1 J: ») fit^^P^J^i*a^^r^fc46. U 

[000 5] 

[0 0 0 6] "^rm^^iomm&im^ itm (uvx) 

^^3^^0ig3i^cOP^M3^)>^A r FX4^->*7U— +r (iSS 1 
9 3nm) *^IS^^#^^nSo X. U>X^ltS:t/Si 
jS±<DPigj®3b>^. S^7fe¥lSONAtt0.6-0.7*^IB 

tiO.3 A/NA8jer*^»}. 8£oT. ±^^«Sft2S^ 
<CmN Afb<^)|lW^ffit>T^. 0.1 ;imJ;(TcO/^^— 

S]^)te^lStoS^:7-<-;i/H(7)ffi:*ci:S5NAft:cD 

s*^i^«FJi:}»s-r ^ c \m^xmm t ^ o r 

[0 0 0 7] -75. fi£*<o©SfiS^^Sii§c:i:^gw 

^So Ui;XhOS:)fe5t)^||SW*CX/^:^.yfe>h^TfT 
t>nSfc:a6iggP>S^T*^;b^«§LT/pl>U>^X h^&S 
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T. Ls i<o:^«i«^#Afc«^. ^rL^mmmt 
[0 0 0 8] *fs^cD@w(i, sfiBeif*fg^(Daua/^^ 

[0 0 0 9] :^nmmmmmt. ^^^mcom^^mo 
L s I <oi^m^micmLrcm^mj^:^}^:^mmT 

[0 0 10] 

A. : m) \cx^mm±^^m'^-^x/^^- 

ieg«i:¥^tJc. ^r^j^^pi (du a/ (1.42 

-NA) 1 < A/NAT^Sd^^^M^LV^) CD^ 
1 <0lEl»r1S^^^t^ :S ^ t t^c. ±IS^ 1 <OlElfif«^Jc 

[001 1 ] ^ 1 <omm^^(o^mmc j; vx ^/^^ 

->^7)<a^*.||lcS^t*SfcA6icti. ±ia^l. m2R 

m 3 <?)iHi»T»^<o^ra^ffi p 3 tits 1 / p 3 = 1 / 
p 2-1 / (M • p 1 )<omm^mrc^m^cm^'t^o 

Z K Sr;. ±15^2. m3CDlnlflf«^<0±iBvx^S 
ffiA>e.cO^^KSIZ2. Z3tt. 

(Z 3-Z 2) /P 2= (Z 3/M+Z 1 • M) /P 1 
OM«S;g:?afcTatc|a^t"^o ^^tc. P2<i/(i 
-2 • NA/M) "^feSil^ij^tLt^o X. S 

bV>o X. mi&tm 1 <Dl5lSf»?OHfrc. e^b^Z 1 .N 
AJUTTx ^raja»AM$j£2.Z l.NA<D^l<03S«/^ 



[0 0! 2] rj:$5. mtmm^^i^ I ^>:7t:[5J»f<g^^ 
?OJS«S7^|fiii:Sit;S:>3lRKOui[g€:«l^Lr. «Wft:^ 

^> i^ic±ti3:n^^nm-r^o ^^ic, *i:<sicj&i^x 
^m^^commj^rfyji^\cfS>i:x. WLm^j:/<^-iy(om 

MSLt^o x> «icnsi#f«^tMiBS«or^^jaj/f^ 

0.5<NA<n/2 
[0 0 13] 

isttrc/cttTti. ^5i^^®±<Di^ti:^*^-r^tir^oiHi 

^X^/^:5r->0^*tt?rllitffljiT^:5o SeoT> =F» 

[0 0 14] :^^m(oi^m^mmT^rci!b\c^ 

J:^e^OJ[iS;grfie*a^lt*$LriK0^-rSo 

fzib. aejRaKB^¥^Ta^3Kvx^3ittttffli/T h 
^(omm<om^^m2 a. b. c. d^c^-To t^-rno 

[0 0 15] $-r. t^^^^l^-pffl^VX^^Sitfiira 
Lfcit^ (0 2 a). ^jlSvx^2 1 ^cSKAStLfc 
)K2 2ttTX^±O/<^->»c<*:0©8f^n. m9m<o 
•5 -feS^^^I^ 2 3 2 4 (J5 D 2 0 OrtfflO) 

/ (2NA) ({iLNA = s i n do) il^&So ^ ^ 
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2 9 m^-^mm) ^ciiLxnmc^tfi^i)^^[:^o 

mmmmixy (4na) ^v^±r^o 
[0 0 I 6] X. 'ii^^yt^mc^ibrnm^mm-r^t 

(02 c. IH*Ofca6vx^0«f)teoo:^?^2 7*^0* 

^ (0T*fi+ i:*^2 8) fciftm^jmL. »ffitciR 
ft-rSo SitAi*Oii^<D2iS(0©lffft^^-rS!sI»f7fe 
A^®^3ljgT'#^fcA6. »»Rim±^tiD A/ (4N 

Coo 1 7] :^^m(o-mmicm':5<^^mc^ 
[0 0 18] -^x^ 1 \cmm,xmLrcytRit^y^^mv 

1* JcimBT^ti^o o:*^ROf±iHHff«^A±a)^AO 

B±eo/^B oT*-h 1 :k:^{^iz^m^tircik. ms mo 

5a)rt«l) to:fe5g:$rST®i?f«^c±(0^cor*±i:^>: 

X. + 1 ^mmytR 1 ti. iH}^«s^A±co^A 1 \zm 
j^B 1 1 ^x^mcmm^tifc^^. m3<o:^t»^mx 

tcisi»f^nfco:*5tRo* t-\^A^mytR 1 ' 

m \tctii.m^t^^o ins. M«tt. sj^tcHSf 

coo 1 9] fle*jS (02 a) tit^^S^t. I^-CDN 

A. fg^^i$o^^^;$:fflo>T. 2m<ommn^t>^^ 
timmcoibmiim^ti^o m^mm (02 b) -ct* 



LT;*:t3S:3vh^xh^ff^<:t/)^T$So i^S^c. 
*3tt^*»i:SWSaffiffl2/7hvx^:€r5afflf St (03 

a) . o^mmmmwiLxmn<DiS(o^mn^^r^ 

ftttA/ (8NA) ti^^o Ctltt. Ctl^r^^ffiUffl 
^A/ (4NA) O^^J^T^O. *3nl0^JCj;OfRiaiW^ 

*6saw^afflLfc«^coie»<oai^;sr03bJc^-ro » 

iJTTtR |-$T*li^jiil;^-&SC^*<prft|^:^0. Mil 

?SR9Wf OS:*: 2fS. m-^xy (8NA) $ 

±-e#^o X. -^x^Alt^os^sm-^j^BgRg^j&ffl 

Co 0 2 0] :^¥tm(omm^y-ooL^mm^(oiLmip 

ibmmr^t^X<OXolcrj::^ (04) « t;^TOlttB^T 

1 ^>:@»f^to^%^^ s o t f So wm±iD^ p f>^ 
fE>. mm^^c^^fTLxms^^^t. mm^cxomit 

2^\C^i)^tlXM.^^ (04 a) o ^m(O^UHt^ 

Mx.So *^x^^l!I^cov^r%^s^:. -^x^^cj; 
om^^nfcTtfiiEiff^^ARi/BT'iEj^^nr. ®± 

4»tcH;^SCi:tC:^S (0 4 b) o fiP^x 0 4 O^^. 
0 4 b<Ofeco:7— »JXlHlJf«*^0 4 ^(Ol^m<Om<0^\^ 
04 b<OfecO-7— UxlElSfliA^04 aCDfeifflO® 

(o^\c^x^o c(Dt^. ^pxiEL<mf}m^^n^ 
rcib<o^mr4K(0 2&x^^o 

Co 0 2 1 ] (1) 2 0<0®^^LTTXi5^±(0|^— ^ 
(^>X-^^h;l/;5)^^itSCi:o 
CO 0 2 2] (2) 2 0<DX-;^h;l/A^ 2OOtt(0S 

CO 0 2 3] wv^s^ntf. 1 ocDSiKrsx-^^? h;i/ 

^So 

CO 0 2 4] »A^^mT. 08f»^C3&/)^LTf->:7 

t>^nSo 

coo 2 5] 

u(x)=FIZp(f-f •)• Zo(f-f ")1 
f=±SC 

f=± (SA-S B-S C) 

CCT\ F[ lfi7-UxSg|. p(f)«BBia> o 

(f ){ivx^7-yxiHj^». x(i^^HffiS. f<i^ 
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SA= SB+SC 
f -=0 

f=±SC<ow:«rk:*tLTftJcf"=ot^S 
la^tf ^cfc^^-etSo fin^20iD®p(f ±sc)^^ 

HSl^ffiF^O^Si. ^>5?ZA. ZB. ZC^. 
SA'(ZB-Z A)=SC (ZB+ZC) 

Co 0 2 6] ±co^i^^i5.^j5:i^(r>rr^m^bmM : 1 . 

B. co^KBPA. PB. PC. •^y^^mtjmmm^A^ 
BF^cD^giZA. ZB. ^m^=^c tmmmmm<ommz 

[0 0 2 7] 1/PA=1/PB-1/ (M'PC) 
(ZB-Z A)/PA=(ZBXM + M«ZC)/PC 

A/'NA^PC^V^2a/NA 

[002 8] ©StIS^A. Bfi. <itffi<S^-e^^ci:*^ 
Sf^Ll^^o ©»ftS^A. B*^^^:S:ffiffl«^T*:ft<O^A 

v>o leisf c oj^ D /J^^ < . mmm i . 
[0 0 2 9] mmt6^B(ommm^mmmniM xK>i^ 

nAM/n^:&;5o ^CX\ ^ etcmSf^g^BOIiffl^Sr 
i:. «gfc*t3b< 1 /n ^:^^fc«6«»a[t> 1 /nfcf^± 

lEl»f«?B^Sfi<DfflO®«T^3bn<D«^. 



^fii^c^^E^bLT•>x/^-^^:«e^i^35:t^/cA6T'^^o — 

yj. ^m^^Btm&comomm^^ntr^t. sin 
0=NA(Dfta[T(si»r«^B (m(oi»:^mmLrco:kyt 

s\ne*= (A/PBH-sin8) /n = 2NA/n 

2fc^^o EP^. *^^^S;^NA = n/2<7»fe^2^^ 

DirXtCfe(.>Tjl^<$ffl^nTl>^NA0.6^a[tOa 

Kuvx^fflv^T. i5i#f»?B^ssop^;gr7jc mmm 
2fcLfc<Di:iififi;^am*^^e>n^o ccom^. ^m-> 

y hTXi5^:grffli/^njf. 7Kffi^v:/<D i HOi^S (3 6 

5nm)T^>. OA fimUT<ommmfjm^ti^ct 
[0 0 3 0] t:jji<omm\t±rjmi&m^i&^\^. mm 

[003 1] :*tc. 2|s:^Rg^c:fe^/^Ttt3t*r'^^^^cov^ 

[0 0 3 2] m UC. *7t^lgT*ttSe*S^S^lt^ 

o:55ss« 5 3 (ommKB&t^ c t *^T*# So 
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m (p^) tc^com (Q^) <om<omm Oijf2 na- 
ZB) uim^t^mmv. ±^»<0 2m^mmtLx 

5ijg^'>x/N-X4^-\'>3ijaoltt>fi82B»i:M : 1 tt^ 
^ V X ^ ROF'^ X / >-±*r?|pimx:^ tcBi L 

to 0 3 3] mzic^ ^yjmTit-mcmym&tmT 

^/c. ±-e^^rcci:3^c'Tx^&t>*r>x/N-±T*s 

^(OSv^ffc^tiilii^Pi/xh^oixyxhM 

[0 0 3 4] ^3fc. M^oSi^t^^Lfc.fcdtc. ®±U: 
{i. f=0OSI*LV>[HlSf®jCiin^T. f=±2(SA 

+ SB)/'ctti/-7hL/c:7-ijx^gl»/,^^i:;5c en 
vx^/^tJf-voSi^x-^^h/i/A^^SWfcfiv^^ 

PA<1 / (1-2 hNA/M) 

-^^m^nrcmmyt (a i *r i ) ic^-rssiste^A 

fc<l:5+ 1 ^^^(Ommyt (H 1 *A 1 ft>e56"rSjSB 
[0 0 3 5] ®Sr«^» 



{foxiX2X3K 0Y1Y2Y3K &t;oziZ2Z3i 
<o»jtBsoji*^o"p3a:ttnif3a:^*t>o cn 

X2X3=Y2Y3=22Z3J;0. OX1X2+X3K 
OY1Y2+Y3U RtfOZiZ2+Z3l(0li*^»RSIfc* 

RS<OilS:^«i^^OXiX2X3l A>^OZiZ2Z3l 
tcM^TtK^OffiffiiRH^O Yi Y2Y3 I ^mmt LTM 

mm<o^^ici^^^ vx^jim^isic^LT+o^js 

[0 0 3 6] w+(s)i:w- (s)*^m.ttn(f. cin^ 
IS^^^^T^jEf ^ilhA^RjtgT'^^o ^CT. Aw 
(s)= {w+(s)) - Iw- (s)} ffll± (S6-e« 

- 1 ^ s < 1 (omm) Tiftghit^T+^j'^c/jN^v^stf 
tcmntf<fci/>o Aw±(s){i. »^m^^<om 

= K 2. -0 (osa^ LTS^ti^a ^cT. r^m 
ti. - 1 ^ s ^ 1 c^igHT. A w ( s . X i )< <5 ^mrc 

X. ^7.^mmmtmc)tLx±<Dn&^m'r^ytmc 
mc^^^x^jE-r^ctti^x^^o ^i^tc±T*js^ 

[0 0 3 7] i;U:. ®^co/i:i6vx;^/^^-vi:LTl 

(i> "^x^iiiiSiD^tStt. ^Wi:@»f«?OJHffi^iRl 

AwiiLT. a±<r)2^7n^© (s. t) (OMWi 
Aw(s. t)= {w+(s. t)) - {w- (ss t)} ^ 

Aw{s. t. X i)<s^mrc'rx i 
^cni^xx^^fe^fimtiiBtr^ct^mmr^o 
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[00 3 81 ^^JC. ^TO:^f6]»c«LT*:fe9]0%« 

\^rm±vmm^cis^mm\E't^c tit. yt^jhoN At'^ 

X :^riRj<0^^:$'->'*C«LT^MW^N A « 2 igifi< ti;^^ 
Oii^. x>3(filC0/^:5'->'k:«LTllMW^NAC±/'2 

Co 0 3 9] mm^m<o^<^-iy:^i^i&^\^^/i<^-trc 

A6Jctt, 08 a. b. ccO^ft^S:. ^^mtf 9 OiSlel 

^cx. y^;^(R]i:t>NA^v^2^LfccOi:|^il|:&f^^(# 
^Ci:;?)^T$So MU lsIfif«^^9 0a[lHl$K^-fr/5:ii 

iRM*ttt€>9oa0fi-r^o tcr\ \^^mjE^m 

^ jv^—^wtt>f^mLx^xi\ 
Co 0 4 0] mstc^LrcXv^cmmm^miyy h-^y^ 

V^-5«|^(C(i, S7tC^Lrccfcd:^2^7ClHl»T«^3t)^ffi 

^'fm:kmicm^r^ctti^x*^^o m^^/^^-xo 
C004 1] ^fc. ±mmit-mcuA(omtt^\c 

MWiicmi'Z't^o COfctb. NA0.1-0.2Sa(O^ 

^^■etttMSWPaHi:;^^^!,^ «eoT. SNA - fie 



coo 4 2) j^±. *%wti. o^xmm^m^^^.>tL 
^y^^mts ttii£(osc»icmi^c,nx\,^^m\cmcyt^ 

i^xrc<wz^mLrc^wcmix^rsi\ ep^. 010 

ffir*^^o cti^(oyt^m^mi^x^x^/<^—iy^'> 
j^^^-±^myt't^m'^(Dmyty5^tLx^. —mn 

^^Rl^-p. bA>^>f^M9X4^WlfcDf£^^t>^W>rc:46. 
Coo 4 3] 

SA = 2 4 8 nm. fi|/jN^4 : 1 <OX^^>MK r Fx 
jcacitLfco EP^, -^X^Xt^— i^i 0 0±^cSabfc 

^x^ 1 0 1 tRm^m^. 1 0 2<om{c^ 

"i^x/N-Xx-^^ (^«^) 1 0 4±{cgHUrc'>x/N 
-10 5 i:SK:)fc^^ 1 0 2<0S*c. M-ffiJc5S^^i5f- 
V. t>'7ft'®»efiffi<S^/^^->;&^'r^2l^5^Sl 

SXL/Co S5t>^<^-V*iti3 0 0 ammm 1 mm<DC 

rv'^^-x &m^^^^^-yi,tmm^ xxN AOS i 

g^fk^/^^-VilL/co vX^iISW:H^«l 0 3±<0 

uxiftffls^T h^:^^<ofiFmytt'txtmm\zvxm& 

Lfco Xv vx^cOKSK^^i OTfflIk:. *il.2m 

HMaR953S« 1 O 6±<Dag3\^^^-vi:tt«i:35:« J: 
CO 0 4 4] 1 0 3pf®cDffl|as^(0H^^ 
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m7j^^-r) ^mmnsim m^s^r^ ^^l. shus 
x*^^o ^^ic. •>x/N— 1 0 4±^ci^^^•fc:^• 

1 0 0 ir-^ot/N— X-r— y 10 4^. a^-^f 4 : 1 

w±(s)=w u ±(s)+w s ±(s) 

WU±(s)=Clhl+C2(Sl)h2+C5h5+C6h6 
WS±(s)=C3h3+C4h4 

C 1 =tan((s±so)/M3/M. C 2= tan[±(si/nHs±soy(nM)lrtWI 
C3=tanls/Ml/M. C4=tan(sK 
C5^tan[(s±so)/nK C6=tan(s±so) 

simW^^i^^^to so=NA. si=A/P 

AT*d5So so (NA) . IS/he^M. ^6g5^S«co® 

{b/^v;^-^. hi (1 = 1-^6) Rth^si^'&tyo "tc 
X\ wu±(sK ws±(s)JC«LTlRM^a/J>^-r'< 

[004 9] 



ffiffl5/:7hTX^^Jcj:0^ffi9 0nin (^W 1 80n 

^ffll^T^ii 1 4 0 n m (^fla 2 8 0 n m) igffiT'^o 

[0 0 4 6] ^*>. ±<onmm^t. ^^momm. n 
A. ytwMm. m^^m. uv^xh. -^x^/^^-vo® 

tt>ibxmm^tirch<oxh^t\ cn^<o»m^ 
mt:^¥m(o±mKKi.i3^\^>ms[^xm^icm:m.^mx* 

[0 0 4 7] mmmz) mc. mmm^rnxuz^^ttsL 

"To mi o(oyt^mc^^^x. o. iti. (Hijfris^^# 
XLfc:7\^^3^(Dvx^®^^M. ^tmm^^^ 

^At35:V^^^7t^3^<OVX^Mt^®. hi ( i = 1 

—6) {m^<Dmm^^'ro siffis^A. b. c^'^ji 

[0048] 



^1 



NA 


0.1 


0.2 


0.3 


0.4 


hi/h5 


17.352 


16.167 


14.263 


11.343 


ha/te 


0.529 


0.995 


1.343 


1.507 


h3/h$ 


24i)14 


22.600 


20.137 


14.819 


h4/h9 


0.368 


0.485 


0.652 


0.920 


he/hs 


aoi 


aoi 


0.01 


0.01 


SI 


1.225 


1.2» 


1.300 


i;349 




5X10"® 


3x10"^ 


4X10'® 


5X10"^ 


wKax(8) 


1x10'^^ 


1x10-9 


2x10 "7 


1x10"^ 



<ax(8) - maxlw+(8) - WK8)] 
si » n X/PA 



[00501 Bi^^fbt>ii^^J:o^C^ NA = 0.4^C*5V^ 

[00 5 1] (^)5tee^j3) :jttc. gisfifl^j 1 ic^.i^fcmyt 
[0 0 5 2] ^r. ^x.)vm m^^^r) ^m&Lrcs 

i SS2 0 1 ±JC7'-ry > 2 O 2RXf^— h 2 

0 3^JBfi5tLfc (lai 1 a) p r-rvU— i/3 V&OFy 

Co 0 5 3] :^>:^C. ^^i'/^^^^^— 2 0 4RtJF=iV:5?<> h 
4^— ;l/2 0 5i&Jg^L/c (01 I b) o 

2MEIl2 0 7^mL/c: (01 1 c) « miMMm 

(0. I M"iL/s) tiHW§!!fflffl5^:7h'TX^i:||flS 

U ^ ^*cc:n^ 9 oa[|plK^^±T^SS5t^&ffo/S:o 
C(0^t. l^^^ciRMaiE:7^;l/^5r-l 0 9 t[el»f«^ 
^i:ttc9 oa©«g^-<i:/co cmcj:0. 
t-^C;SE||tC«LT:^|«lflc#tt:&Lte:0. 1 /xmL/ 

CO 0 5 4 1 (mmm 4 > ^^^k:. *ssa©»joiififiWi: 

UT> (DFB) U— If-coSmc 

SflaLfeffH^COV^Ta^So B^gtCtt. NAO. 5 
(OA r Fx^^e/s'U— «fiB|/jNfiKB«»S:g:^glJ 1 1^ 
«fcLT3aiL/-ct>t0^m^fco Se3fe<Dl/4SftSi/-7 
h D F B »f-<Of^xetCfeV^T. 
^fflV^TJB^LT^/^r^:J^8^1 4 0 n m<0@Jr«^^. 



(10) f$Wl¥8-3 16 12 5 

t iummoittk^mt s d f b u-^-^. j: o 5s w 

[0 0 5 5] 

[0 0 5 6] 
[0®O@#:^UiW] 

[01] *%RSfi:J:^-:5^^l^<OI^<|iOMil^a<g^fiti 

[0 2 ] ^mvt^mytmK j: ^i^it<oMii^^'r^i^0 

[03] *^^tcJ:S-7^^lSJc{itB>':7hvx^X(i 

[04] :^m^icx^-yt^m<omm<omm^mmyt^ 

[0 6 ] J; ^— ^^^OWftt^^^f «S0T*d5 

So 

[07] *!R&fl8-efflv^S^^S|Jafc^tiJcJ:t)#^tiS 

[08] ^^w-rfflv^s^^ajsii^ntcjcow^ns 
ii^0-e*So 

[01 0] *:«WcOSfjO*fiS6?!|(Oi$tt;&^t-0T^So 
[011] *:«W<OSiJO*fl8«|K:J:Sx7WXf^Hxig 

5. 2 0"tt»). 6. 29 -a^aa. a. b. c-mm^ 

R RO. RO* -O'A^mt. RK R+. 
R 1 1 ^^myt. R 1 \ R— - 1 ^lilSf^. 



(11) 



f$M78-3 16 12 5 



AO. A 1 • •Ie]»f«^A±<0^. BO. B 1 -(oJlfflS^ 
B±0^. CO, CU CI' '•mmm=FQ±<Oj^. 

Qs P. Q' ••»M±<D^. 2 1 - -tjK^aasvxi^. 

2 2 2 3-aR^^^^. 2 4 -Bi. 2 5 -»Di> 

2 6 "iaiWSI(fifflv':7hTX;^, 2 7 - ' VX^Ieltff^cO 
0:*)t. 2 8 * + K^)t. 5\"'»m. 5 2 ')g«VX 
5 3 '5^S«. 0- VX^±<0^. Xi. Yk Z 
i- fElffTtt^A±0^. X2. Y2. 22 ••Ie]»f«^B±(0 
iS. X3. Y3. Z3-!5I^JTtS^C±(0^. I - *(»ffi±(0 

[01] 
g|1 



1 0 0- -VXi^Xx—V'. 101 -TX^. 102 
103'-aM5^«. 104-*>X/N-- 
X7^-$^ (K«^) . 1 0 5 - ••>x/N-, 1 0 6 - 
5?eS> 1 07 -BaW^t^lK. lO8 -»0fl5^«. 1 
09 • <XMMiE7-<;l/^'-. 1 1 0"'7.7—i/mm^. 
20 1 - SiSS. 2 0 2 -r'YyU— >3 V. 203 
- y-h. 20 4 •4^i'/^>^-. 20 5 -ny^i^h 
2 0 6-"»ieiE». 2 0 7- -m2®ia9o 



[02] 
g|2 



(12) 




